R eal-time 3D transesophageal imaging has advanced significantly over the past several years. In our laboratory, we currently use real-time 3D transesophageal imaging in addition to multiplane 2D imaging in all of our transesophageal imaging. As the equipment and software continue to advance, new imaging modes and views become available.
Recently we started using a new view, which we named the 4V (4-valve) view. We found that it can be acquired in all patients undergoing a transesophageal imaging and provides a new perspective on cardiac anatomy (Figure 1 and onlineonly Supplemental Video).
The 4V view is most easily acquired from the midesophageal position, at a transducer angle of 0°. A 4-chamber view is the starting 2D view (Figure 2A ). Once an adequate image is attained, the real-time full-volume mode is activated. At this point, an automatically cropped image is obtained, showing both ventricles and the posterior aspect of the atrioventricular valves. The lateral dimensions of this image are increased, such that both the mitral and tricuspid valves are completely included in the image ( Figure 2C ). Given that such a large data set is being acquired, the image frame rate drops significantly. If the patient is in a regular rhythm, changing to acquisition over a 2-beat gating can be helpful. However, this may create "stitching" artifacts that may be quite pronounced, especially in patients with irregular heart rhythm, degrading the image quality. Once the atrioventricular valves are visualized, the image is tilted forward slightly so the valves are visualized from the atrial perspective ( Figure 2C ). Finally, the cropping is reset such that the whole data set is visualized. This brings into view the anterior half of the image, showing the aortic and pulmonic valves ( Figure 2D ).
The obtained 4V view is a new way to look at the heart. It allows for true appreciation of the normal cardiac anatomy as well as insights into cardiac pathology. For example, imaging of atrial septal defect and defining the presence or absence of adequate rim around the defect to determine suitability for percutaneous closure is remarkably intuitive when using this technique ( Figure 3A and 3B) . It is also possible that this view might be useful in appreciation of other complex congenital pathologies (eg, transposition of the great vessels). The intervalvular fibrosa, that is, the area between the anterior mitral leaflet and the aortic valve (known also as the aortomitral curtain) is very well visualized with the 4V view, which is important in cases of endocarditis and suspected intracardiac abscess. The spatial relationships of the 4 valves become clear when observed on the 4V view, allowing for precise anatomic definition of focal pathologies such as site of mitral prosthesis dehiscence.
Although this view might be acquired by using other imaging modalities (eg, volume-rendered CT scanning), attaining it may require significant postprocessing with special off-line cropping. The echocardiographic 4V view can be obtained in real time, with only minimal manipulation of the image data (as shown in Figure 2 ).
Although our new 4V view appears to be very helpful and potentially instrumental for clear anatomic delineation of cardiac anatomy and pathology, it should be used in conjunction with other echocardiographic views (both 2D and 3D) for accurate and comprehensive diagnosis.
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